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DETAILED ACTION 



Specification 



1 . Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 150 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape used by the 
printer is limited. The form and legal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure sufficiently to assist 
readers in deciding whether there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied, such as, "The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

The abstract of the instant specification exceeds 150 words. Accordingly, the Examiner 
suggests amending the abstract, as appropriate, to be within the range of 50 to 150 words. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-11, 15, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reiser et al. (6,887,599) in view of Donohue et al. (6,399,231). 

Claim 1: Reiser et al. in Figure 1 disclose a fuel cell power plant (100), comprising: 
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a plurality of fuel cells serially connected in a stack (col. 5:4-19) having a pair of 
external circuit output terminals (177, 178); 

a voltage limiting auxiliary load (148), disposed to dissipate heat in an element (cathode 
flow field plate 120) of the fuel cell power plant so as to raise the temperature of the element. 

a switch (156) connected in series with the auxiliary load (148) between the terminals. 
See col. 4: 45-col. 8: 19. 

Reiser et al. do not disclose a switch control means. 

Donohue et al. in Figures 3 and 4 disclose a switch (138) connected in series with an 
auxiliary load between fuel cell terminals and a switch control means (col. 5: 20-23). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the fuel cell of Reiser et al. by incorporating the switch 
control means of Donohue et al. because Donohue et al. disclose a switch control means that 
would have provided a means for recovering all the performances losses that occur during 
periods of normal operation by operating the cell at a low cathode performance potential thereby 
maintaining performance level of the cell at a high level for an extended period of time. 

The Reiser et al. combination does not discloses a switch control means operable during 
fuel cell stack operation transitions selected from startup and shutdown for causing said switch 
to alternatively (a) connect said auxiliary load between said terminals, (b) disconnect said 
auxiliary load from at least one of said terminals, repetitively during at least one of said 
transitions, in response to electrical output of said fuel cell stack, and operable during periods of 
time exclusive of start up and shutdown in response to temperature resulting from heat 
dissipated by said auxiliary load in said element. 
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However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
Donohue et al. to be operable during fuel cell stack operation transitions selected from startup 
and shutdown for causing said switch to alternatively (a) connect said auxiliary load between 
said terminals, (b) disconnect said auxiliary load from at least one of said terminals, repetitively 
during at least one of said transitions f in response to electrical output of said fuel cell stack, and 
operable during periods of time exclusive of start up and shutdown in response to temperature 
resulting from heat dissipated by said auxiliary load in said element 

Claim 2: Reiser et al. in Figure 1 disclose a fuel cell power plant (100), comprising: 

a plurality of fuel cells serially connected in a stack (col. 5:4-19 having a pair of external 
circuit output terminals (177, 178); 

a voltage limiting auxiliary load (148); 

a switch (156) connected in series with the auxiliary load (148) between the terminals. 
Reiser et al. do not disclose a switch control means. 

Donohue et al. in Figures 3 and 4 disclose a switch (138) connected in series with an 
auxiliary load between fuel cell terminals and a switch control means (col. 5: 20-23). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the fuel cell of Reiser et al. by incorporating the switch 
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control means of Donohue et al. because Donohue et al. disclose a switch control means that 
would have provided a means for recovering all the performances losses that occur during 
periods of normal operation by operating the cell at a low cathode performance potential thereby 
maintaining performance level of the cell at a high level for an extended period of time. 

The Reiser et al. combination does not discloses a switch control means operable during 
fuel cell stack operation transitions selected from startup and shutdown for causing the switch to 
alternatively (a) connect the auxiliary load between the terminals and (b) disconnect said 
auxiliary load from at least one of said terminals, repetitively during at least one of said 
transitions. 

However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
Donohue et al. to be operable during fuel cell stack operation transitions selected from startup 
and shutdown for causing the switch to alternatively (a) connect the auxiliary load between the 
terminals and (b) disconnect said auxiliary load from at least one of said terminals, repetitively 
during at least one of said transitions. 

Claim 3: The Reiser et al. combination discloses a switch control means but does not 
disclose a switch control means operable in response to electrical output of the fuel cell stack 
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However, Donohue et ah disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
Donohue et al. to be operable in response to an electrical output of the fuel cell stack wherein an 
electrical output of the fuel cell stack has been construed as a measured parameter. 

Claim 4: The Reiser et al. combination discloses a switch control means but does not 
disclose a switch control means comprises pulse width modulation responsive to a function of 
the voltage across the terminals. 

However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
Donohue et al. to comprise pulse width modulation responsive to a function of the voltage across 
terminals wherein pulse width modulation responsive to a function of the voltage across has been 
construed as certain measured parameters that reach preselected value. 
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Claim 5. The Reiser et al. combination discloses a switch control means but does not 
disclose a function that is at least one schedule of desired duty cycle as function of the voltage 
across said terminal. 

However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
Donohue et al. to comprise is at least one schedule of desired duty cycle as function of the 
voltage across said terminal. 

Claim 6: The Reiser et al. combination discloses a switch control means but does not 
disclose a first schedule during startup and a second schedule, different from said first schedule, 
during shutdown. 

However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
Donohue et al. to comprise a first schedule during startup and a second schedule, different from 
the first schedule, during shutdown. 
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Claim 7: The Reiser et al. combination discloses a switch control means but does not 
disclose a switch control means that limits the duty cycle in response to a function of power 
dissipated in the auxiliary load. 

However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
Donohue et al. to limits the duty cycle in response to a function of power dissipated in the 
auxiliary load. 

Claim 8: The Reiser et al. combination discloses a switch control means but does not 
disclose a switch control means that limits the amount of time that the switch connects the 
auxiliary load between the terminals in response to a function of power dissipated in the 
auxiliary load. 

However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
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Donohue et al. to limits the amount of time that the switch connects the auxiliary load between 
the terminals in response to a function of power dissipated in the auxiliary load. 

Claim 9: The Reiser et al. combination discloses a switch control means but does not 
disclose a switch control means that causes the switch to connect the auxiliary load between the 
terminals in response to the voltage across said terminals reaching 0.4 volts per cell; and that 
causes the switch to disconnect the auxiliary from at least one of the terminals in response to the 
voltage across the terminals reaching 0.0 volts per cell. 

However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
Donohue et al. to cause the switch to connect the auxiliary load between the terminals in 
response to the voltage across the terminals reaching 0.4 volts per cell; and to cause the switch to 
disconnect the auxiliary from at least one of the terminals in response to the voltage across the 
terminals reaching 0.0 volts per cell. 

Claim 10: The Reiser et al. combination discloses a switch control means but does not 
disclose a switch control means that causes the switch to connect the auxiliary load between the 
terminals in response to the voltage across the terminals reaching 0.2 volts per cell; and that 
causes the switch to disconnect the auxiliary from at least one of the terminals in response to the 
voltage across the terminals reaching 0.1 volts per cell. 
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However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
Donohue et al. to cause the switch to connect the auxiliary load between the terminals in 
response to the voltage across the terminals reaching 0.2 volts per cell (which has been construed 
as certain measured parameters at preselected values); and to cause the switch to disconnect the 
auxiliary from at least one of the terminals in response to the voltage across the terminals 
reaching 0.1 volts per cell (which has been construed as certain measured parameters at 
preselected values). 

Claim 11: The Reiser et al. combination discloses a switch control means but does not 
disclose a switch control means that limits the amount of time that the switch connects the 
auxiliary load between the terminals in response to the signal indicating a temperature in excess 
of a threshold temperature, or a temperature means for providing a signal indicative of the 
temperature of the auxiliary load. 

However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 
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Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified switch control means of 
Donohue et al. with a temperature means for providing a signal indicative of the temperature of 
the auxiliary load (i.e. a means for measuring a certain measured parameters at a preselected 
value), and to limits the amount of time that the switch connects the auxiliary load between the 
terminals in response to the signal indicating a temperature in excess of a threshold temperature. 

Claim 15: Reiser et al. in Figure 1 discloses a fuel cell power plant (100), comprising: 

a plurality of fuel cells serially connected in a stack (col. 5:4-19) having a pair of 
external circuit output terminals (177, 178); 

a voltage limiting auxiliary load (148), disposed to dissipate heat an element (120) of the 
fuel cell power plant so as to raise the temperature of said stack; 

a switch (156) connected in series with the auxiliary load (148) between the terminals. 

Reiser et al. do not disclose a switch control means. 

Donohue et al. in Figures 3 and 4 disclose a switch (138) connected in series with an 
auxiliary load between fuel cell terminals and a switch control means (col. 5: 20-23). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the fuel cell of Reiser et al. by incorporating the switch 
control means of Donohue et al. because Donohue et al. disclose a switch control means that 
would have provided a means for recovering all the performances losses that occur during 
periods of normal operation by operating the cell at a low cathode performance potential thereby 
maintaining performance level of the cell at a high level for an extended period of time. 
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The Reiser et al. combination does not discloses a switch control means operable to 
control the switch (a) during transitions selected from startup and shut down in response to 
electrical output of the fuel cell stack and (b) during periods of time exclusive of start up and 
shut down in response to temperature resulting from heat dissipated by the auxiliary load in the 
element 

However, Donohue et al. disclose on col. 5: 20-24 that the system 92 (which obviously 
would be applicable to systems 93 and 94 as shown in Figures 3 and 4) includes controls for 
operating valves and switches either upon demand, in accordance with a schedule, or when 
certain measured parameters reach preselected values. 

Therefore, it would have been within the skill of one having ordinary skill in the art of 
control systems at the time the invention was made to have modified the switch control means of 
Donohue et al. to be operable to control the switch (a) during transitions selected from startup 
and shut down in response to electrical output of the fuel cell stack and (b) during periods of 
time exclusive of start up and shut down in response to temperature resulting from heat 
dissipated by the auxiliary load in the element 

Claim 17: Reiser et al. in Figure 1 show that the element (120) conducts oxidant toward 
the fuel cell stack. 

4. Claims 9-10, 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Reiser 
et al. in view of Donohue et al. as applied to claim 2 above, and further in view of Applicants' 
Specification. 
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Reiser et al. are as applied, argued, and disclosed above, and further in view of 
Applicants' specification. 

Claims 9 and 13: The Reiser et al. combination discloses a switch control means but 
does not disclose a switch control means that causes the switch to connect the auxiliary load 
between the terminals in response to the voltage across the terminals reaching 0.2 volts per cell; 
and that causes the switch to disconnect the auxiliary from at least one of the terminals in 
response to the voltage across the terminals reaching 0.1 volts per cell. 

The Applicants on page 11, lines 7-22 "The operation illustrated in Fig. 3 can also be 
performed by commercially available voltage responsive hysteresis switches provided by 
Eurotherm Action, Inc. (on the net at www.eurotherm.com and www.actionio.com), Model Nos. 
API 080 and API 090. These models are responsive to the upper or lower voltage level after 100 
milliseconds to either open or close the corresponding switch; however, they are readily 
modified to be responsive to voltage levels after only 25 milliseconds. Because the voltage levels 
appropriate for switching the auxiliary load in and out of the circuit may be different during 
startup from the appropriate voltage levels during shutdown, the upper and lower limits of Fig. 4 
may be selected for shutdown in the one case and for startup in the other case, if the commercial 
switches, such as the API 080 or API 090, are utilized, separate switches may be enabled, each 
having an appropriate set of voltage limits, one being enabled during startup and the other being 
enabled during shutdown. 

Therefore, in light of the teaching of known switches, it would have been within the skill 
of one having ordinary skill in the art at the time the invention was made to have selected the 
appropriate set of voltage limits, one being enabled during startup and the other being enabled 
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during shutdown (i.e. an upper voltage limit of 0.4 volts per cell and an a lower voltage limit of 
0.0 volts per cell). 

Further, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the switch of the Reiser et al. combination by 
incorporating the switches of the Applicants' specification because the Applications disclose 
known switches that would have voltage responsive hysterisis switches thereby improving the 
overall performance and reliability of the fuel cell system. 

Claim 10 and 14: Rejection of claims 10 and 14 are as set forth above in claims 9 and 13 
Claim 12:The rejection of claim 12 is as set forth above in claims 9 and 13. 

5. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Reiser et al. in 
view of Donohue et al. as applied to claim 15 above, and further in view of Reiser et al. 
(6,673,481). 

Reiser et al. and Donohue et al. are as applied, argued, and disclosed above, and 
incorporated herein. 

Claim 16: The Reiser et al. combination does not disclose that the element is a water 
accumulator in the fuel cell power plant. 

Reiser et al. in Figure 4 discloses a water accumulator (164) in the fuel cell power plant 
(col. 5: 60-col. 6: 12). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the fuel cell system of the Reiser et al. combination by 
incorporating the water accumulator of Reiser et al. because Reiser et al. teach a water 
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accumulator that would have provided a means for rapidly initiating the operation of a fuel cell at 
subfreezing temperatures thereby improving the overall performance and operation of the fuel 
stack. 

6. Claims 18 and 19 are rejected under 35 U.S.C 103(a) as being unpatentable over Reiser 
et al. in view of Donohue et aL as applied to claim 15 above, and further in view of Grasso et al. 
(6,451,466). 

Reiser et al and Donohue et al. are as applied, argued, and disclosed above, and 
incorporated herein. 

Claim 18 and 19: The Reiser et al. combination does not disclose an enthalpy recovery 
device in the fuel cell power plant comprising graphite composite plates in the enthalpy recovery 
device. 

Grasso et al. in Figures 1 and 2 disclose an enthalpy recovery device (95) in the fuel cell 
power plant comprising graphite composite plates in the enthalpy recovery device (col. 8: 7-42). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the fuel cell system of the Reiser et al. combination by 
incorporating the enthalpy recovery device of Grasso et al. because Grasso et al. disclose a 
enthalpy recovery device that would have promoted the transfer of thermal energy and moisture 
between gaseous streams thereby improving the overall efficiency of the fuel cell stack. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas H. Parsons whose telephone number is (571) 272-1290. 
The examiner can normally be reached on M-F (7:00-4:30) First Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Thomas H Parsons 

Examiner 
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